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It is well know n that in the case o f polar liquids the dipole moment of polar 
molecules cannot be determined from the polarization of the pure liquid by 
applying Debye’s expression. The object o f the present note is to point out that 
there is some justification in applying Debye’s equation for the polarization at 
high-freijuency oscillating field for the determination of the value of r, the time of 
relaxation even in the case of pure liquids.
In the case of dilute solutions Whiffen and Thompson (1946) have taken the 
condition for maximum absorption as that for the maximum value o f e" and the 
latter occurs when,
(1)
This is justified in the case o f dilute solution, because e' may be assumed to 
be independent of frequency, e' and e" being the real and imaginary parts respec­
tively of the complex dielectric constant e***. It is to be noted, however, that this 
condition for maximum absorption deduced by previous w o^rkers for solution is 
the condition for the occurrence of maximum value of e" and not o f taniJ, and 
therefore, it is not applicable to pure liquids. I f  w^ e want to find out the 
condition for maximum value of tantf in the case of pure liquids we find that 
tan^ will be maximum when,
G)Tn . . .  (2)
whore is the dielectric constant for static field and 6q that for a field o f infinite 
frequency.
Hence, the condition t'o =  1 cannot be applied in cases of pure liquids, 
because in such cases e^je^is much greater than unity and according to Eq. (2) 
V) Tg is greater than unity.
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On the other hand, according to Debye’s equation, the condition for maxi­
mum absorption is given by
'^ max
.^0+2 lei 
«i+ 2
(3)
Taking a typical case of benzyl chloride for which e, ~  w* — 2.4 and e, is 
about 8, we get from Eq. (3), t =  0.792/w;,,„*, hut’ from Eq. (1) we get Tq =
0.792
So, the value o f t deduced from Debye's equation is about 20% smaller than 
that deduced from Eq. (1). Since the radius of the rotor is proportional to 
this difference will not affect the radius of the rotor by more than 7%. This 
explains why in the case of liquids with molecules having the OH group as a substi­
tuent the radius of the rotor deduced from Debye’s equation (Ghosh, 1945^, b, 
1955a, b, c) was found to be appropriate for the OH group.
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